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PREFACE. 


The  Act  of  29th  April,  191 B,  was  passed  hj  our  General  Assembly 
in  compliance  with  the  request  of  many  of  the  best  farmers  of  the 

8tate.  „ 
The  annual  loss  to  farmers  resulting  from  the  interference  of 
weeds  with  the  growth  of  crops,  while  it  can  not  be  estinmted  cor- 
rectly, is  so  large  as  to  make  it  important  that  every  possible  means 
shall  be  emploved  to  secure  their  destruction.  This  loss  does  not 
furnisli  Ihe  only  reason  for  weed  destruction.  Few  things  are 
n.iore  unsiglitly  than  the  ])romiseuous  mixture  of  weeds  and  grasses 
that  are  many  times  seen  growing  along  the  road  side,  or  spoiling 
the  appearance  of  what  might  otherwise  be  a  beautiful  lawn  orna- 
menting the  surroundings  of  a  rural  or  urban  home. 

It  may  be  urged  that  weeds  have  their  uses,  and  for  this  reason 
are  entitled  to  respectful  consideration.  The  tlirifty  farmer,  how- 
exew  who  Avants  to  turn  every  foot  of  his  land  to  some  useful  purpose, 
is  not  likely  to  be  in  sympathy  with  this  view.  He  prefers  that  his 
soil  shall  be  held  together  by  some  growing  crop  that  may  increase 
his  profits,  and  if  his  rotation  is  such  that  at  some  seasons  of  the 
year  it  is  likely  to  be  washed  away  or  sustain  loss  by  leaching  or 
other  natural  cause,  he  Avill  introduce  the  necessary  catch  crop  to 
seize  and  hold  together  the  soil  particles  and  the  plant  food  they 
contain. 

It  is  not  my  purpose  in  this  brief  fore- word  to  call  attention  to 
the  many  methods  that  careful  farmers  find  it  necessary  to  employ 
to  suppress  the  growth  of  weeds,  but  rather  to  emphasize  the  trite 
saying  that  "An  ounce  of  prevention  is  worth  a  pound  of  cure,"  and 
certainly  there  can  be  no  more  fruitful  method  of  preventing  weed 
growth  than  seeing  that  only  clean  seed  shall  be  sown. 
^  There  has  come  under  the  observation  of  the  writer  several  in- 
stances, where  entire  fields  have  been  polluted  with  wild  carrot  and 
broad  and  narrow  leafed  plantain  by  sowing  seed  containing  a  large 
per  cent,  of  the  seeds  of  these  undesirable  plants. 

It  is  not  uncommon  to  see  mills  that -are  used  by  seed-dealers  so 
arranged  that  from  three  to  four  varieties  of  clover  or  grass  seed  are 
l-aken"'from  the  same  shipment  of  seed  as  it  goes  from  the  farm  to 
the  mill  where  it  is  prepared  for  market.  No  farmer  can  afford  to 
sow  or  plant  any  other  seed  than  the  best  and  purest  that  it  is  possible 
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for  him  to  obtain,  and  there  can  be  no  doubt  that  it  was  this  thought 
that  led  to  tlie  enactment  of  a  pure  seed  law  by  the  General  Assembly 
of  this  and  other  states. 

The  Act,  of  which  a  copy  Avill  be  found  in  this  Eeport,  makes  it 
tlie  duty  of  the  Secretary  of  Agriculture  to  enforce  its  provisions, 
and  in  the  performance  of  this  duty  I  bespeak  the  hearty  cooperation 
of  every  farmer  and  seed-dealer  in  the  State. 

It  is  to  be  hoped  that  it  may  never  be  necessary  to  use  the  authority 
given  the  official  for  carrying  out  the  provisions  of  the  Act,  and  to 
secure  if  possible  this  end  is  the  purpose  of  giving  this  Report  to  the 
public. 

N.  B.  CRITOHFIELD, 

Secretary  of  Agriculture. 


LETTER  OF  TRANSMITTAL. 


DEPARTMENT  OF  AGRICULTURE. 
BUREAU  OF  CHEMISTRY. 

Harrisburg,  Pa.,  Jan.  1,  1915. 
Hon.  N.  B.  Critchfield,  Secretary  of  Agriculture,  Harrisburg,  Pa. 

Dear  Sir  •  I  have  the  honor  to  transmit  herewith  for  your  approval 
a  report  of  the  work  accomplished  by  this  Bureau  in  testing  seeds 
for  purity  as  provided  by  the  law  regulating  the  sales  of  seeds  which 
became  effective  January  1,1914. 

It  is  recommended  that  this  report  be  published  in  bulletin  form 

for  distribution. 

Very  respectfully, 

JAMES  W.  KELLOGG, 

Chief  Chemist. 
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BULLETIN  NO.  258 


SEED  REPORT 

1914 


JA3IES  W.  KELLOGG      HOWARD  E.  GENSLER 


INTRODUCTION. 


The  information  given  in  this  report  includes  a  copy  of  the  Seed 
Law  the  results  of  the  tests  made  for  purity  on  the  special  samples 
of  seeds  which  were  sent  to  the  Department  during  the  year  by 
residents  of  the  State,  and  the  results  of  examination  of  the  official 
samples  collected  by  Special  Agents. 

For  several  rears  the  subject  of  a  Pure  Seed  Law  for  Pennsyl- 
vania has  been  discussed  by  members  of  the  State  Board  of  Agri- 
culture Seed  Growers  and  Seed  Dealers  and  Officials  of  the  Depart- 
ment of  Agriculture.  After  several  conferences  by  those  interested 
in  this  work,  a  bill  was  prepared,  presented  to  the  General  Assembly 
at  its  last  Session,  finally  passed  and  approved  by  the  Governor 
April  29,  1913.     The  Law  became  effective  on  January  1st.  1914. 

The  Secretary  of  Agriculture  was  charged  with  the  enforcement 
of  this  law  and'immediatelT  arrangements  were  made  to  perform  the 
necessary  work  by  installing  in  the  Laboratory  of  the  Department  of 
Agriculture  the  proper  equipment.  A  competent  expert  was  employed 
to"  make  the  tests  for  purity  in  accordance  with  the  requirements. 
The  apparatus  secured  was  of  the  latest  and  most  approved  design 
and  is  essentially  the  same  as  that  being  used  by  the  Seed  Testing 
Laboratory  of  the  United  States  Department  of  Agriculture  and 
other  properly  equipped  Laboratories.  In  order  that  we  might  be 
fully  qualified  to  do  careful,  accurate  work,  our  Seed  Analyst  made  a 
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special  study  of  the  methods  of  seed  testing  employed  by  the  Wash- 
ington Laboratory  and  by  a  number  of  other  States.  Acknowledg- 
ment is  hereby  made  to  the  Botanist  of  the  Government  Seed  Labora- 
tory, and  others,  who  assisted  us  in  this  work  by  extending  their 
courtesies  and  giving  us  much  valuable  information. 

The  object  of  a  Seed  Law  is  to  improve  the  quality  of  Seeds  which 
are  sold  in  the  State,  to  protect  consumers  against  purchasing  seeds 
which  are  impure  and  which  contain  large  quantities  of  foreign 
seeds,  and  to  prevent  the  spread  of  noxious  and  undesirable  weeds 
by  prohibiting  the  sale  of  seeds  which  are  inferior  in  quality  and 
below  the  recognized  standards  of  purity.  .It  also  makes  it  possible 
for  seedsmen  and  purchasers  located  in  the  State  to  have  samples 
tested  for  purity  in  order  that  the  quality  of  seeds  offered  for  sale, 
and  purchased  for  soAving,  may  be  determined. 

During  the  year  covered  by  this  report,  seedsmen  and  consumers 
sent  to  the  Bureau  to  be  tested  for  purity,  376  samples  of  seeds. 
The  samples  were  examined  and  reports  made  to  the  senders  as 
quickly  as  possible.  The  results  obtained  on  these  special  samples 
have  been  tabulated  and  will  be  found  in  Table  No.  1. 

Special  Agents  of  the  Department  visited  seed  dealers  throughout  • 
the  State  and  secured  202  official  samples  of  seeds  and  sent  them 
to  the  laboratory  to  be  tested.  The  results  of  these  tests,  together 
v/ith  the  name  of  seeds,  the  name  and  address  of  the  seedsmen  or 
growers  where  known,  and  the  name  and  address  of  the  dealers, 
will  be  found  in  Table  No.  IT. 

Table  No.  Ill  Avas  prepared  to  show  the  average  purity  of  the 
official  samples  examined,  and  the  standards  of  purity  for  each  kind 
of  seed,  and  a  Table  (No.  TV)  has  been  prepared  showing  the  number 
of  times  foreign  seeds  were  found  to  occur  in  these  samples,  together 
with  the  name  of  each  seed. 


PENNSYLVANIA  SEED  LAW 

The  Seed  Law  establishes  a  standard  of  purity  for  twenty-one 
kinds  of  seeds  and  prohibits  the  presence  in  the  same  of  dodder  or 
Canada  thistle  in  excess  of  one  seed  in  three  thousand.  It  imposes 
a  penalty  for  selling  any  of  the  seeds  named  which  do  not  meet  the 
standards  of  purity,  provides  for  the  collection  and  examination  of 
samples  and  for  the  testing  of  special  samples  sent  to  the  Depart- 
ment for  a  fee  of  25  cents  per  sample.  In  order  that  those  who 
have  not  received  a  copy  of  the  Law  and  Avho  may  receive  this 
report,  can  become  familiar  with  its  requirements,  the  full  text 
is  included  as  follows: 
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No.  84. 


Seeds. 


Staudai-ds  of 


AN  ACT 

To  regulate  the  sale  of  certain  seeds;  providing  fo?;^the /elec- 
Hrm  nf  cqmnles  thereof,  and  their  examination  by  the  JJe- 
partment  o^'Aariculture',  and  the  publication  of  information 
?onc«-ning  the  same;  providing  also  for  the  enforcement  of  the 
act,  and  iixing  penalties  for  its  violation. 

Section  1.  Be  it  enacted,  &c.,  That  no  person,  firm  o^P-'ruu-e. 
or  corporation  shall  sell,  offer,  or  expose  for  sale  any  ot 
the  following  named  seeds,  within  the  State  of  Penn- 
sylvania, containing  any  of  the  seeds  of  dodder  or 
Canada  thistle  in  excess  of  one  (1)  seed  m  three  thou- 
sand (3,000),  and  which  do  not  conform  to  the  follow- 
ing standards  of  puritj^,  as  determined  by  weight 

For  medinm  red  clover,  mammoth  red  clover,  crim- 
son  clover,  alfalfa,  timothy-grass  seed,  barley,  spelt,  p^" 
wheat,  buckwheat,  oats,  and  rye,  ninety-seven  per 
centum  (97  per  centum)  pure. 

For  Alsike  clover,  perennial  rye-grass,  German  miiiet, 
and  Hungarian  millet,  ninety-five  per  centum  (95  per 

centum)  pure. 

For  white  clover,  ninety  per  centum  (90  per  centum) 

^^For  redtop  grass,  solid  or  hulled,  eighty-five  per 
centum  (85  per  centum)  pure. 

For  Canadian  blue-grass,  orchard  grass,  Kentucky 
blue  grass,  and  redtop  grass,  unhuUed,  seventy-five  per 
centum  (75  per  centum)  pure. 

Section  2.    It  shall  be  the  duty  of  the  Secretary  of 
Agriculture  to  receive  a  sample  or  samples  of  seeds 
from  any  grower,  seedsmen,  person,  firm,  or  corporation 
who  shall  send  such  sample  to  the  department  for  ex- 
amination ;  and  said  secretary  shall  have  sample  or 
samples  of  seeds  examined  and  anaylzed  in  conformity 
with  the  provisions  of  this  act  and  the  standards  fixed 
by  the  regulation  provided  for  herein.    Said  examina- 
tion and  analysis  shall  be  made,  and  reports  submitted, 
shoAving  the  condition  of  the  same  with  respect  to  the 
percentage  of  purity,  and  freedom  from  dodder  and 
Canada  thistle,  to  the  sender,  within  fifteen  days  after 
the  sample  is  received.   A  fee  of  twenty-five  cents  shall 
be  paid  for  each  examination  and  analysis,  when  the 
sample  is  submitted,  and  all  moneys  so  received  shall 
be  covered  monthly  into  the  State'  Treasury  by  the 
Secretary  of  Agriculture.    For  the  purpose  of  this 
act,  the  sample  of  seed  shall  consist  of  not  more  than 
four  ounces,  nor  less  than  two  ounces,  of  the  seed  to 
be  examined.   The  sample  submitted  shall  have  aflflxed 
thereto,  distinctly  printed  or  plainly  written  in  English, 
a  statement  certifying  the  name  of  the  seed  and  the  full 
name  and  address  of  the  grower  or  seedman,  or  perspn 
or  firm  or  corporation  submitting  sample  for  examin- 
ation and  report. 
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violations. 


Penalty. 


Experts. 
Keports. 


Publication  of 
reports. 


Right  of 
entry,  etc. 


Securing 
samples. 

Proviso. 


Interference 
witli  ofHcials. 


Penalty. 


Application 
of  act. 


Section  3.    Any  person  acting  for  himself  or  as 
agent  for  another,  or  any  member  or  superintendent 
or  agent  of  any  firm  or  corporation,  who  violates  the 
provisions  of  section  one  of  this  act,  shall  be  guilty  of 
a  misdemeanor,  and  on  conviction  shall  be  sentenced 
to  pay  a  fine  of  not  less  than  ten  dollars  or  more  than 
twenty-five  dollars  for  each  oifense.   It  shall  be  the  duty 
of  the  Secretary  of  Agriculture  to  enforce  the  provi- 
sions of  this  act;  and  for  this  purpose  he  is  hereby 
authorized  and  empowered,  by  himself  or  his  duly  qual- 
ified agent  or  agents,  to  collect  samples  of  the  seeds 
named  in  section  one  of  tliis  act,  and  to  have  them  ex- 
amined by  a  competent  expert,  who  shall  report  to  said 
Secretary  of  Agriculture,  and  also  to  the  persons,  firms, 
or  corporations  from  whom  such  samples  Avere  taken, 
the  conditions  of  the  same  with  respect  to  purity  and 
freedom  from  weed  seeds;  and  the  report  made  to  the 
Secretary  of  Agriculture  shall  contain  the  names  and 
post  office  addresses  of  the  persons,  firms,  or  corpora- 
tions from  whom  the  samples  were  taken,  which  re- 
ports may  be  published  from  time  to  time  for  the  in- 
formation of  the  public  by  the  Secretary  of  Agricul- 
ture, if  in  his  judgment  such  publication  is  desirable. 
The  said  Secretary  of  Agriculture,  or  his  agents  duly 
authorized  by  him,  shall,  for  tlie  purpose  of  carrying 
out  the  provisions  of  this  act,  have  full  access,  ingress, 
and  egress  to  and  from  all  places  of  business,  barns, 
buildings,  vehicles,  cars,  and  vessels  in  which  such 
seeds  may  be  stored,  or  in  which  they  may  be  held  for 
transportation  or  sale,  within  this  State;  and  shall 
have  power  to  open  any  packages  containing  such 
seeds,  and  take  therefrom  samples  of  the  same,  upon 
tendering  to  the  owner  or  owners,  or  his  or  their 
agents,  the  value  of  such  samples:  Provided,  That  the 
owner  or  owners  of  such  seeds  shall  be  given  the  op- 
portunity to  be  present  and  witness  the  taking  of  such 
samples. 

Section  4.  Any  one  interfering  with  the  person 
charged  with  the  enforcement  of  this  act,  or  any  of 
his  duly  authoi'ized  agents,  when  in  the  discharge  of 
the  duties  herein  enjoined,  or  refusing  such  persons  the 
privilege  of  entering  any  room,  building,  or  other  place 
where  the  seeds  herein  named  are  kept  for  sale  for 
seeding  purposes,. within  this  State,  shall  be  guilty  of 
a  misdemeanor,  and  upon  conviction  shall  be  sentenced  ■ 
to  pay  a  fine  of  one  hundred  dollars,  together  with  the 
costs  of  prosecution. 

Section  5.  The  provisions  of  tliis  act  shall  not  apply 
to  seeds,  as  defined  in  this  act,  marked  "not  clean," 
and  shipped  to  some  market  or  seed  merchant  to  be 
cleaned  and  graded  before  being  offered  or  exposed 
for  sale,  or  to  seeds  being  held  in  storage  for  the  pur- 
pose of  being  cleaned  and  graded. 
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Section  6.  All  fines  and  costs  imposed  and  recovered 
under  the  provisions  of  this  act  shall  be  paid  to  the 
Secretary  of  Agriculture  or  his  agents,  and  by  him  im- 
mediately covered  into  the  State  Treasury;  and  all 
necessary  costs  and  expenses  arising  under  the  provi- 
sions of  this  act  shall,  after  approval  in  writing  by  the 
Secretary  of  Agriculture,  be  paid  by  the  State  Treas- 
urer upon  warrant  of  the  Auditor  General,  in  the  man- 
ner now  provided  by  law ;  Provided,  That  the  amount 
so  expended  shall  not  exceed  four  thousand  dollars 
in  any  one  year. 

Section  7.  City  magistrates  and  justices  of  the  peace 
throughout  this  Commonwealth  shall  have  jurisdiction 
to  hear  and  determinate  actions  arising  from  violations 
of  the  provisions  of  this  act,  and  to  hold  for  court  or 
impose  the  penalties  prescribed,  subject  to  appeal  as 
the  laws  shall  direct. 

Section  8.  This  act  shall  take  effect  and  be  m  force 
on  and  after  the  first  day  of  January,  one  thousand 
nine  hundred  and  fourteen. 

Section  9.  All  acts  or  parts  of  acts  inconsistent 
herewith  are  hereby  repealed. 

Approved— The  29th  day  of  April,  A.  I).  1913. 

JOHN  K.  TENER. 

The  foregoing  is  a  true  and  correct  copy  of  the  Act 
of  the  General  Assembly  No.  84. 

ROBERT  McAFEE, 
Secretary  of  the  Commonwealth. 
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STANDARDS  OF  PURITY 

The  standards  of  purity  established  by  the  Seed  Law  and  deter- 
mined by  weight  covers  twenty-  one  kinds  of  seeds  and  ranges  from 
75  per  cent,  to  97  per  cent.,  as  follows: 

Medium  Red  Clover,  Trifolium  pratense,   97  %. 

Mammoth  Red  Clover,  ...Trifolium  pratense,   97  %. 

Crimson  Clover,   Trifolium  incarnatum,   97  %. 

Alfalfa,   Medicago  sativa,   97  %. 

Timothy  Grass,   Phleum  pratense,   97  %. 

Barley,   Hordeum  vulgare,   97  %. 

Spelt,   Triticum  aestivum  Spelta,  97  %. 

Wheat,   Triticum  aestivum,   97  %. 

Buckwheat,   Fagopyrum  Fagopyrum,   97  %. 

Oats,   Aveiia  sativa,   97  %. 

Rye,   Secalc   cereale,   97  %. 

Alsike  Clover,   Trifolium  hybrid um,   95  %. 

Perennial  Rye  Grass,  ...Lolium   perenne,   95  %. 

German  Millet,   Chaetochloa  italica,   95%. 

Hungarian  Millet,   Chaetochloa  italica,   95%. 

White  Clover,   Trifolium  repens,   90  %. 

Red  Top  Grass,   Agrostis  alba,   85  %. 

(solid  or  hulled). 

Canadian  Blue  Grass,  ...Poa  eompressa,   75  %. 

Orchard  Grass,   Dactylis   glomerata,   75%. 

Kentucky  Blue  Grass,  ...Poa   pratensis,  75  %. 

Red  Top  (unhulled),   Agrostis  alba,   75  %. 

Dodder  and  Canada  thistle  are  prohibited  from  being  present  in 
excess  of  1  seed  in  3,000.  • 


SPECIAL  SAMPLES  SUBMITTED  FOR  EXAMINATION. 

In  order  that  Pennsylvania  purchasers  of  and  dealers  in  the  seeds 
covered  by  the  law  may  have  samples  tested  for  irarity  and  thereby 
learn  of  the  character  of  seeds  being  sold,  or  offered  for  sale,  pro- 
vision is  made  for  the  examination  of  special  samples  sent  to  the 
Department  for  the  fee  of  25  cents  per  sample.  From  2  to  4  ounces 
of  each  sample  tested  should  be  sent,  together  with  the  fee  in  the 
form  of  a  certified  check  or  money  order  made  payable  to  N.  B. 
Critchfield,  Secretary  of  Agriculture,  or  cash.  If  only  one  sample  is 
submitted,  it  will  be  convenient  to  insei^t  the  fee  in  cash  in  the 
sample  of  seed.  Envelopes  should  be  used  for  this  purpose  which  are 
strong  and  which  can  be  tightly  and  securely  fastened  to  prevent 
seeds  from  being  lost  in  transit. 

Both  samples  and  fee  should  be  sent  direct  to  the  Bureau  of 
Chemistry,  accompanied  by  a  letter  advising  that  sample  or  samples 
are  being  sent  to  be  tested  for  purity.    Reports  showing  results 
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of  tests,  together  with  receipt  for  fees,  will  be  mailed  to  senders 
as  quickly  as  possible  after  receipt  of  samples  and  fee.  Unless 
there  happens  to  be  a  large  number  of  requests  for  the  testing  of 
special  samples,  reports  will  be  sent  out  in  from  one  to  three  days 
after  Ihey  have  been  received.  As  the  Law  requires  a  charge  to 
be  made,'  and  the  fee  to  be  submitted  with  the  same,  a  delay  m 
remitting  the  amount  of  charge  will  cause  a  delay  in  receiving 
reports. 

METHOD  OF  OBTAmiNG  SAMPLES  FOR  TESTING 

Unless  the  samples  to  be  examined  are  carefully  secured  and 
fairly  represent  the  lot  of  seeds  being  sampled,  the  results  of  the 
tests  made  will  be  inaccurate  and  misleading.  The  careful  selection 
of  samples  is  of  the  most  importance  in  obtaining  results  which 
will  truthfully  represent  the  quality  of  the  stock,  or  shipment  being 
examined.  If  the  seed  is  in  sacks,  bags  or  other  large  containers, 
samples  should  be  taken  from  several  different  places  and  thoroughly 
mixed,  and  from  2  to  4  ounces  placed  in  a  mailing  or  special  seed 
envelope.  The  name  of  the  seed  and  the  name  and  address  of  the 
sender  should  be  plainly  written  on  the  package  and  addressed  to 
the  Bureau  of  Chemistry.  The  tests  which  will  be  made  on  special 
samples  submitted  for  examination  will  include  determinations  for 
the  percentage  of  pure  seed,  foreign  seed  and  inert  matter  and  the 
condition  of  the  same  with  respect  to  freedom  from  dodder  and 
Canada  thistle. 

The  following  directions  should  be  carefully  noted : 

Amount  of  8am.ple:^2  to  4  ounces,  carefully  secured  and  repre- 
sentative of  whole  lot. 

Envelopes:— Shonld  be  used  and  carefully  sealed. 

Address:— Bnveav.  of  Chemistry,  Pennsylvania  Department  of 
Agriculture,  Box  R,  Harrisburg,  Pa.  The  name  of  seed  and  address 
of  sender  should  be  also  included. 

Charge  for  Purify  Test:— 25  cents  is  the  fee  charged  and  it  should 
be  submitted  with  sample  in  the  form  of  a  certified  check,  money 
order  or  cash.  If  cash  is  sent  for  one  or  two  samples,  it  may  be 
inserted  in  the  sample  of  seed  with  safety,  if  the  envelope  is  carefully 
sealed. 

The  following  Table  (No.  I)  shows  the  results  of  the  test  for  purity 
on  376  special  samples  which  were  sent  to  the  Department  during 
the  year  covered  by  this  report.  It  will  be  noted  that  only  in  a  few 
cases  the  standards  were  not  met,  and  that  the  samples  as  a  whole 
were  of  a  good  quality.  The  different  kinds  of  seeds  are  grouped 
together  and  an  average  of  the  results  obtained  estimated  for  com- 
parison : 
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TABLE  NO.  I— RESULTS  OF  TESTS  ON  SPECIAL  SAMPLES. 


Name  ot  Seed. 


3 


"go 
xn 


B 

1 

B 

3 

B 

5 

B 

6 

B 

7 

B 

s 

B 

9 

B 

2.9 

B 

30 

B 

.31 

B 

3.3 

B 

37 

B 

39 

B 

41 

B 

42 

B 

43 

B 

44 

B 

46 

B 

47 

B 

48 

B 

55 

B 

57 

B 

61 

B 

62 

B 

67 

B 

68 

B 

69 

B 

70 

B 

7.3 

B 

77 

B 

78 

B 

79 

B 

84 

B 

SS 

B 

91 

B 

95 

B 

97 

B 

99 

B 

100 

B  101 
B  102 
B  103 
B  105 
B  106 
B  110 
B  111 
B  112 

B  Ho 

B  lis 
B  119 
B  120 
B  121 
B  124 
B  125 
B  127 
B  129 
B  131 
B  133 
B  133 
B  134 
B  135 
B  136 
B  138 
B  146 
B  148 
B  150 
B  151 
B  152 
B  153 
B  154 
B  1.55 
B  150 
B  157 
B  158 
B  159 
B  160 
B  161 
B  163 
B  164 
B  169 
B  170 


Red  clover, 

Ked  clover, 

Red  clover. 

Red  clover. 

Red  clover, 

Ked  clover, 

Red  clover, 

Red  clover, 

Red  clover. 

Red  clover, 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover, 

Red  clover. 

Red  clover, 

Ked  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover, 

Red  clover. 

Red  clover. 

Red  clover, 

Ked  clover. 

Red  clover, 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover, 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover, 

R'ed  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover, 

R'ed  clover, 

Red  clover. 

Red  clover. 

Red  clover, 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover, 

R'ed  clover. 

Red  clover. 

Red  clover, 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover . 

Red  clover. 

Red  (lover, 

Red  elover. 

Red  '.'lover, 

Red  clover. 

Red  clover. 

Red  clover, 

Red  clover, 

Red  clover, 

Red  clover. 

Red  clover. 

Red  clover. 

Red  clover, 


Per  ct. 
99.4 
94.9 
99.3 
99.1 
99.4 
98.8 
98.3 
99.1 
98.8 
98.1 
99.7 
96.8 
99.5 
99.6 
99.3 
98.8 
99.5 
98.5 
98.9 
97.5 
99.8 
99.9 
98.8 
99.8 
95.9 
99.6 
99.6 
98.7 
99.6 
98.3 
94.5 
99.4 
99.3 
99.6 


96.4 

99.3 

94.5 

96.3 

99.0 

90.0 

89.4 

95.4 

98.7 

99.2 

99.2 

99.7 

99.3 

92.7 

98.8 

99.3 

97.5 

99.3 

96.0 

98.9 

99.7 

99.1 

99.5 

99.2 

97.0 

97.3 

98.0 

97.4 

99.85 

97.7 

99.7 

99.7 

99.3 

98.2 

99.4 

99.4 

99.9 

99.0 

97.5 

92.7 

99.3 

96.8 

99.6 

99.2 

99.0 


Per  ct. 
0.2 
1.5 
0.4 
0.5 
0.4 
0.7 
1.3 
0.8 
0.5 
1.3 
0.1 
2.7 
0.3 
0.05 
0.5 
0.9 
0.2 
0.9 
0.2 
2.1 
0.1 
0.06 
0.7 
0.1 
2.4 
0.3 
0.2 
0.6 
0.3 
1.3 
5.0 
0.3 
0.5 
0.2 
0.6 
2.3 
0.6 
4.4 
2.7 
0.6 
8.9 
S.8 
2.0 
1.2 
0.2 
0,3 
0.2 
0.1 
6.6 
0.9 
0.1 
1.9 
0.5 
3.3 
0.9 
0.1 
0.7 
0.2 
0.1 
0.9 
1.9 


0.O6 

1.7 

0.2 

Trace. 
0.3 
1.5 
0.4 
0.4 
— 0 
0.7 
2.2 
S.4 
0.5 
2.6 
0.3 
0.5 
0.4 

Trace. 


Per  ct. 
0.4 
3.6 
0.3 
0.4 
0.2 
0.5 
0.4 
0.1 
0.7 
0.6 
0.2 
0.5 
0.2 
0.35 
0.2 
0.3 
0.3 
0.6 
0.9 
0.4 
0.1 
0.05 
0.5 
0.1 
0.7 
0.1 
0.2 
0.7 
0.1 
0.4 
0.5 
0.3 
0.2 
0.2 
0.6 
1.3 
0.1 
1.1 
1.0 
0.4 
1.1 
1.8 
2.6 
0.1 
0.6 
0.5 
0.1 
0.6 
0.7 
0.3 
0.6 
0.6 
0.2 
0.7 
0.2 
0.2 
0.2 
0.3 
0.7 
2,1 
0.8 
0.7 
0.4 
0.09 
0.6 
0.1 
0.3 
0.4 
0.3 
0.2 
0.2 

.1- 

i.3 

0.3 
3.9 
0.2 
0.6 
0.1 
0.3 
0.6 
0.2 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 
1-20, 000 

None. 

None. 

None. 

None. 
1-24,000 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 
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TABLE  NO.  I— RESULTS  OF  TESTS  ON  SPECIAL  SAMPLES— Contiuued. 


Name  of  Seed. 


B  173 
P.  174 

B  175 
B  176 
B  177 
B  179 
B  181 
B  182 
B  186 
B  187 
B  ISS 
B  190 
B  192 
B  193  i 
B  194 
B  193 
B  196 
B  197 
B  198 
B  199 
B  200 
B  201 
B  202 
B  203 
B  204 
B  205 
B  206 
B  207 
B  20S 
B  209 
B  210 
B  212 
B  213 
B  214 
E  215 
B  216 
B  217 
B  21S 
B  219 
B  2?0 
B  221 
B  222 
B  22.S 
B 
B 
B  227 
B  228 
B  229 
B  230 
B  231 
B  232 
B  234 
B  235 
B  236 
B  237 
B  23S 
B  239 
B  240 
B  241 
B  242 
B  243 
B  245 
B  246 
B  247 
B  24S 
B  249 
B  250 
B  251 
B  252 
B  253 
B  254 
B  256 
B  257 
B  258 
B  259 
B  260 
B  261 
B  264 
B  265 
B  266 
B  272 
B  273 


226 


Red 
li'ed 
Bed 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
R-ed 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 


clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover. 


clover,  . 
clover,  . 
clover,  . 
clover,  . 
clover.  . 
clover,  . 
clover,  . 
clover,  . 
clover,  . 
clover,  . 
clover,  . 
clover,  , 
clover, 
clover,  , 
clover,  . 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
Red  clover, 
Red  clover, 
Red  clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover. 


Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
]?ed 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 


clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover, 
clover. 


c  ^ 


1 

Per  ct. 

Per  ct. 

Per  ct. 

None, 

98.7 

1.0 

0.3 

None. 

98.3 

1.1 

0.6 

None. 

None. 

99. S 

0.13 

0.07 

None. 

None. 

99.2 

0.3 

0.5 

None. 

None. 

99.6 

0.3 

0.1 

None. 

None. 

99.3 

0.4 

0.3 

None. 

None. 

90.3 

9.5 

0.2 

None. 

None. 

96.7 

0.4 

2.9 

None. 

None. 

95.0 

2.8 

2.2 

None. 

None. 

99.5 

0.4 

O.I 

None. 

None. 

98.2 

1.3 

0.5 

None. 

None. 

99.6 

0.3 

0.1 

None. 

None. 

92.2 

7.2 

0.6 

None. 

None. 

98. 7 

1.0 

0.3 

None. 

None. 

99.5 

0.2 

0.3 

None. 

None. 

98.9 

0.6 

0.5 

None. 

None. 

98.8 

0.4 

0.8 

None. 

None. 

99.0 

0.7 

0.3 

None. 

None. 

99.5 

0.3 

0.2 

None. 

None. 

92.3 

3.0 

4.7 

None. 

None. 

97.4 

0.8 

1.8 

None. 

None. 

97.2 

2.0 

0.8 

None. 

None. 

99.2 

0.5 

0.3 

1-15,000 

None. 

99.9 

Trace. 

Trace. 

None. 

None. 

98.9 

0.1 

0.9 

None. 

None. 

98.5 

1.0 

0.5 

None. 

None. 

97.7 

0.4 

1.9 

None. 

None. 

99.5 

0.3 

0.2 

None. 

None. 

99.6 

0.3 

0.1 

None. 

None, 

99.3 

0.1 

0.6 

None. 

None. 

99.7 

0.0 

0.3 

None. 

None. 

99.5 

0.1 

0.4 

None. 

None. 

98.6 

0.1 

1.3 

None. 

None. 

98,6 

0.4 

1.0 

None. 

None. 

98.9 

0.3 

0.8 

None. 

None. 

99.5 

0.4 

0.1 

None. 

None. 

96.8 

2.2 

1.0 

None. 

None. 

99.2 

0.3 

0.5 

None. 

None. 

99.0 

0.3 

0.7 

None. 

None. 

99.5 

0.4 

0.1 

None. 

None. 

98.3 

1.5 

0.2 

None. 

None. 

95.4 

3.0 

1.6 

None. 

None. 

96.7 

3.0 

0.3 

None. 

None. 

99.0 

0.8 

0.2 

None. 

None. 

98.9 

0.8 

0.3 

None. 

None. 

96.5 

2.7 

0.8 

None. 

None. 

97.8 

1.0 

1.2 

None. 

None. 

99.0 

0.8 

0.2 

None. 

None. 

96.7 

2.0 

1.3 

None. 

None. 

99.9 

Trace. 

Trace. 

None. 

None. 

99.0 

0.2 

0.8 

■None. 

None. 

94.3 

5.0 

0.7 

None. 

None. 

98.2 

0.5 

1.3 

None. 

None. 

96.5 

2.0 

1.5 

None. 

None, 

98.3 

1.5 

0.2 

None. 

None. 

97.2 

2.7 

0.1 

None. 

None. 

99.5 

0.3 

0.2 

None. 

None. 

99.7 

0.2 

0.1 

None. 

None. 

98 .0 

1.0 

1.0 

None. 

None. 

98.6 

0  6 

0.8 

None. 

None. 

94^ 

s'.i 

o'.s 

None. 

None. 

96. S 

1.0 

9  2 

None. 

None. 

97.2 

2.1 

0.7 

None. 

None. 

97.1 

1.4 

1.5 

None. 

None. 

98.3 

0.7 

1.0 

None. 

None. 

97.8 

1.1 

i.l 

None. 

None. 

94.3 

2.0 

3.7- 

None. 

None. 

92.0 

6.5 

1.5 

None. 

None. 

94.1 

4.9 

1.0 

None. 

None. 

99.2 

0.6 

0.2 

None. 

None. 

99.2 

0.7 

Trace. 

None. 

None. 

99.7 

0.1 

0.2 

None. 

None. 

95.4 

4.2 

0.4 

None. 

None. 

99.0 

0.6 

0.4 

None. 

None. 

97.0 

2.6 

0.4 

None. 

None. 

99.5 

0.4 

0.1 

None. 

None. 

99.9 

— 0 

.1— 

None. 

None. 

97.9 

1.2 

0.9 

None. 

None. 

99.6 

0,1 

0.3 

None 

None. 

99.8 

■  0.1 

Trace. 

None 

None. 

99.2 

0.7 

0.1 

None 

None. 

98.1 

1.2 

0.7 

None 

[  None. 
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TABLE  NO.  I— RESULTS  OF  TESTS  ON  SPECIAL  SAMPLES— Continued. 


Name  of  Seed. 


B  274 
B  275 
B  276 
B  277 
B  278 
B  279 
B  280 
B  281 
B  2S2 
B  283 
B  285 
B  286 
B  288 
B  2S9 
B  290 
B  292 
B  293 
B  295 
B  29G 
B  297 
B  298 
B  299 
B  300 
B  301 
B  302 
B  303 
B  304 
B  305 
B  306 
B  307 
K  308 
B  309 
B  310 
B  313 
B  322 
B  352 
B  353 
B  354 
B  355 
B  359 
B  360 
B  361 
B  362 
B  363 
B  364 
B  365 
B  367 
B  368 
B  370 
B  371 
B  372 
B  373 
B  374 
B  375 
B  376 


B  11 
B  72 
B  139 
B  162 


B  52 
B  53 


B  65 

B  66 

B  71 

B  80 

B  82 

B  83 

B  87 

B  90 

B  93 

B  98 

B  104 

B  137 

B  147 

B  165 


Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Rod  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  . 

Red  clover,  ., 

Red  clover,  ., 

Red  clover,  . , 

Red  clover,  . . 

Red  clover,  . , 

Red  clover,  ., 

Red  clover,  .. 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  . . 

Red  clover,  ., 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  .. 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  . . 

Red  clover,  .. 

Red  clover,  .. 

R'ed  clover,  . . 

Average, 

Crimson  clover. 

Crimson  clover 

Crimson  clover 

Crimson  clover, 

Average, 

Alfalfa  

Alfalfa  

Alfalfa,  

Alfalfa  

Alfalfa  

Alfalfa  

Alfalfa  

Alfalfa  

Alfalfa,   

Alfalfa,   

Alfalfa  

Alfalfa  

Alfalfa,   

Alfalfa,   

Alfalfa,   

Alfalfa  

Alfalfa  

Alfalfa  


Per  ct. 

Per  ct. 

Per  ct. 

96.6 

0.6 

2.8 

None. 

None. 

94.6 

2.3 

3.1 

None. 

None. 

98.4 

0.4 

1.2 

None. 

None. 

98.2 

1.0 

0.8 

None. 

None. 

99.3 

0.5 

0.2 

None. 

None. 

98.5 

0,9 

0.6 

None. 

None. 

97.7 

0.6 

1.7 

None. 

None. 

96.6 

2.1 

1.3 

None. 

None. 

94.3 

4.5 

1.2 

None. 

None. 

99.5 

0.2 

0.3 

None. 

None. 

99.7 

0.2 

0.1 

1-15,000 

None. 

98.8 

0.3 

0.9 

None. 

None. 

98.3 

1.4 

0.3 

None. 

None. 

98.6 

0.9 

0.5 

None. 

None. 

98.3 

1.5 

0.2 

None. 

None. 

99.4 

0.3 

0.3 

None. 

None. 

94.6 

1.4 

4.0 

None. 

None. 

99.0 

0.6 

0.4 

None. 

None. 

97.0 

1.2 

1.8 

None. 

None. 

98.7 

0.6 

0.7 

None. 

None. 

99.7 

—0 

.3— 

None. 

None. 

95.7 

0.5 

3.8 

None. 

None. 

99.1 

0.4 

0.5 

None. 

None. 

99.9 

Trace. 

Trace. 

None. 

None. 

95.2 

3.7 

1.1 

None. 

None. 

99.7 

0.1 

0.2 

None. 

None. 

97.6 

1.6 

0.8 

None. 

None. 

96.4 

2.6 

1.0 

None. 

None. 

98.4 

1.3 

0.3 

None. 

None. 

96.4 

S.6 

0.4 

None. 

None. 

99.8 

—0 

.2n- 

None. 

None. 

99.9 

—0 

.1— 

None. 

None. 

96.9 

1.1 

2.0 

None. 

None. 

97.5 

1.0 

1.5 

None. 

None. 

98.5 

0.7 

0.8 

None. 

None. 

99.7 

0.2 

0.1 

None. 

None. 

97.6 

2.2 

0.2 

None. 

None. 

90 .8 

0.1 

0.1 

None. 

None. 

99  82 

0  12 

0  Ofi 

None. 

98.1 

0.5 

i;4 

None. 

None. 

98.6 

1.3 

0.1 

None. 

None. 

92.8 

6.0 

1.2 

None. 

95.45 

2.97 

1.58 

None. 

None' 

9t).3 

0.4 

0.3 

None. 

None' 

99.4 

0.2 

0.4 

None. 

None' 

99.92 

0.0 

0.08 

None. 

None' 

99.15 

0.58 

0.27 

None. 

None' 

99.29 

0.34 

0.37 

None. 

None' 

98.80 

0.60 

0.60 

None. 

None' 

99.00 

0.30 

0.70 

None. 

None' 

97.80 

2. CO 

0.20 

None. 

None' 

97.10 

2.40 

0.50 

None. 

None* 

97.1 

2.4 

0.5 

None. 

None' 

99.1 

0.3 

0.6 

None. 

None. 

93.4 

4.6 

2.0 

None. 

None, 

98.1 

1.2 

0.7 

ilO  .  u 

0.5 

1.5 

None. 

None. 

98.5 

0.8 

0.7 

None. 

None. 

98.5 

1.4 

0.1 

None. 

None. 

96.8 

0.4 

2.8 

None. 

None. 

97.9 

0.8 

1.3 

99.7 

0.1 

0.2 

None. 

None. 

99.7 

0.1 

0.2 

None. 

None. 

99.4 

0.1 

0.5 

None. 

None. 

99.9 

0.0 

0.1 

None. 

None. 

99.4 

0.0 

0.6 

None. 

None. 

99.6 

0.2 

0.2 

None. 

None. 

99.6 

0.1 

0.3 

None. 

None. 

99.92 

0.02 

0.06 

None. 

None. 

99.8 

0.0 

0.2 

None. 

None. 

99.98 

0.0 

0.02 

None. 

None. 

99.3 

0.1 

0.6 

None. 

None. 

99.8 

0.1 

0.1 

None. 

None. 

99.80 

0.15 

0.05 

None. 

None. 

99.4 

0.1 

0.5 

None. 

None. 

99,80 

O.IS 

0.02 

None. 

None. 

99.7 

0.1 

0.2 

None. 

None. 

99.78 

0.04 

0.18 

None. 

None. 

99.4 

0.1 

0.5 

None. 

None. 
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TABLE  NO.  I-RESULTS  OF  TESTS  ON  SPECIAL  SAMPLES-Continued. 


Name  of  Seed. 


B  211 
B  2S4 
B  2ai 
B  323 


4 
22 
34 
35 
3G 
38 
49 
50 
51 
58 
59 
64 
81 
8G 
89 
93 
96 
B  107 
B  108 
B  109 
B  116 
B  117 
B  122 
B  123 
B  130 
B  140 
B  167 
B  172 
B  183 
B  189 
B  224 
B  262 
B  263 
B  287 
B  311 
B  312 
B  314 
B  315 
B  316 
B  317 
B  318 
B  319 
B  321 
B  325 
B  326 
B  327 
B  328 
B  330 
B  331 
B  332 
B  333 
B  334 
B  335 
B  .336 
B  338 
B  339 
B  340 
B  341 
B  342 
B  343 
B  344 
B  345 
B  346 
B  347 
B  348 
B  349 
B  350 
B  351 


Alfalfa,   

Alfalfa  

Alfalfa  

Alfalfa  

Average, 
Timothy  grass, 
Timothy  grass 
Timothy  grass 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 


Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 


rass. 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 


rass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass. 


grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass. 


Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass 
Timothy  grass 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy  grass, 
Timothy  grass, 
Timothy  grass, 
Timothy  grass. 

Average, 


Barley,    . . . 

Spelt  

Buckwheat, 


grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 


Per  ct. 
98.6 
99.7 
99.7 
96.0 
99.5 
98.0 
98.6 
99.6 
99.5 
99.5 
97.4 
99.0 
99.0 
99.7 
99.6 
99.8 
99.5 
99.2 
99.9 
99.7 
99.3 
99.6 
99.6 
99.3 
99.4 
99.3 


Per  et. 
0.3 
0.1 
0.0 
2.7 
0.2 
0.6 


98 

98.5 

95.0 

98.4 

99.6 

98.9 

99.7 

98.9 

98.4 

99.2 

97.9 

99.5 

99.7 

98.6 

97.6 

93.6 

99.5 

98.7 

98.9 

98.9 

99.5 

99.6 

98.6 

99.2 

98.4 
99.7 

99.9 

97.8 

97.8 

99.1 

99.2 

99.7 

99.71 

99.8 

99.92 

99.7 

98.9 

99.1 

99.52 

99.6 

98.4 

99.0 

98.8 

99.2 

99.97 

99.9 

99.6 

98.8 

99.0 


99.1 
99.1 


0 
2 
0.2 
0.2 
1.1 
0.6 
0.4 
0.1 
0.1 
0.1 
0.3 
0.4 
0.05 
0.2 
0.4 
0.2 
0.1 
0.3 
0.3 
0.4 
1.4 
0.8 
4.8 
0. 
0. 
0.: 


9 
1 
3 

0.3 
0.4 
0.5 
0.8 
0.7 
0.4 
0.1 
1.1 
1.4 
4.8 
0.3 
1.0 
0.6 
0.8 
0.2 
0.1 
0.2 
0.7 
0.9 
0.1 
0.0 
0.5 
0.8 
0.7 
0.7 
0.1 
0.14 
0.1 
0.04 
0.1 
0.9 
0.4 
0.14 
0.1 
1.3 
0.7 
0.9 
0.4 
Trace. 
Trace. 
0.2 
0.8 

0.6 
0.0 
0.4 
0.1 


Per  et. 
1.1 
0.2 
0.3 
1.3 

0.3 
1.4 
0.4 
0.2 
0.3 
0.3 
1.5 
0.4 
0.6 
0.2 
0.3 
0.1 
0.2 
0.4 
0.05 
0.1 
0.3 
0.2 
0.3 
0.4 
0.3 
0.3 
0.4 
0.7 
0.2 
0.7 
0.3 
0.8 
Trace. 
0.7 
1.1 
Trace. 
1.4 
0.1 
0.2 
0.3 
1.0 
1.6 
0.2 
0.3 
0.5 
0.3 
0.3 
0.3 
1.2 
0.1 
0.7 
0.2 
Trace. 
1.7 
1.4 
0.2 
0.1 
0.2 
0.15 
0.1 
0.04 
0.2 
0.2 
0.5 
0.34 
0.3 
0.3 
0.3 
0.3 
0.4 
Trace. 
Trace. 
0.2 
0.4 

0.4 
0.5 
0.0 
Trace. 


None. 
None. 
None. 

1-275 


None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 
"  None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 
None. 
None. 
None. 
None. 


o 

m  to 
1'% 


None. 
None. 
None. 


None. 
None. 
None. 
None. 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 


None. 
None. 
None. 


IS 

TABLE  NO.  1— RESULTS  OF  TESTS  ON  SPECIAL  SAMPLES— Contiuued. 


Name  of  Seed. 


Oats, 
Oats, 
Oats, 
Oats, 
Oats, 
Oats, 
Oats, 
Oats, 
Oats, 
Oats, 

Eye, 
Rye. 
Rye, 


Average, 


Average, 


B 

32 

Alsike 

B 

40 

Alsike 

B 

45 

Alsike 

B 

56 

Alsike 

B 

S5 

Alsike 

B 

94 

Alsike 

B 

113 

Alsike 

B 

114 

Alsike 

B 

126 

Alsike 

K 

128 

Alsike 

B 

149 

Alsike 

B  166 

Alsike 

B 

171 

Alsike 

B 

ITS 

Alsike 

B 

180 

Alsike 

B 

191 

Alsike 

B 

255 

Alsike 

B 

20S 

Alsike 

B 

329 

Alsike 

B 

366 

Alsike 

Average  

Perennial  rye  grass. 
Perennial  rye  grass, 

Average  

German  millet,   

Hungarian   millet,  . 

White  clover  

White  clover,   

White  clover  

White  clover  

White  clover,   

Average  

lied  Top  grass 
Red  Top  grass 
Red  Top  grass 
Red  'J'op  grass 
Red  Top  grass 


(hulled), 
(hulled), 
(hulled), 
(huUecl), 
(hulled).  , 


grass, 
grass, 


Average, 
Canadian  blue 
Canadian  blue 
Average, 
Orchard  grass, 
Orchard  grass. 
Average, 
Kentucky  blue 
Kentucky  blue 
Kentucky  blue 
Kentucky  blue 

Average, 
Bed  Top  grass 
Rod  Top  grass 
lied  Top  grass 

I  Average  

B  294  I  AVhite  sweet  clover 
B  324    Clover  screenings,  . 


grass, 
grass, 
grass, 
grass. 


(uuhulled) , 
(unhulled) . 
(unhullcd) . 


Per  ct. 

Per  ct. 

Per  ct. 

99.3 

0.4 

0.3 

None. 

None. 

99.2 

0.6 

0.2 

None. 

None. 

99.1 

0.0 

0.9 

None. 

None. 

98.9 

0.2 

0.9 

None. 

None. 

99.9 

0.0 

0.1 

None. 

None. 

99.83 

0.03 

0.14 

None. 

None. 

99.87 

0.00 

0.13 

None. 

None. 

97.86 

0.01 

2.13 

None. 

None. 

99.5 

0.3 

0.2 

None. 

None. 

99.5 

— 0 

.5— 

None. 

None. 

99.3 

0.2 

0.3 

99.0 

1.0 

Trace. 

None. 

None. 

96.0 

0.6 

3.4 

None. 

None. 

S9  1 
Oi.  ± 

16.1 

1.8 

None. 

None. 

5 . 9 

1.7 

95.3 

3.9 

0.8 

None. 

None. 

99.2 

0  4 

0.4 

None. 

96.9 

2.0 

1.1 

None. 

None. 

98.6 

1.1 

0.3 

None. 

None. 

99.8 

0.2 

0.0 

None. 

None. 

97.2 

2.S 

0.5 

None. 

None. 

96.7 

3.0 

0.3 

None. 

None. 

97.1 

2.8 

0.1 

None. 

None. 

95 .4 

3.7 

0.9 

None. 

None. 

6.7 

1.0 

None. 

None. 

97 . 3 

2.0 

0.7 

None. 

None. 

94.2 

o.O 

0  8 

99.3 

0^7 

o!o 

None. 

None. 

95.5 

3.7 

0.8 

None. 

None. 

96.1 

3.3 

0.6 

None. 

None. 

95.1 

4.2 

0.7 

None. 

None. 

95.0 

4.4 

0.6 

None. 

None. 

97.2 

2.6 

0.2 

None, 

None. 

99.61 

0.08 

0.31 

None. 

None. 

97.7 

0.0 

2  3 

None. 

None. 

Ub  .6 

2. 6 

0.6 

98.7 

0.9 

0.4 

None. 

None. 

99.0 

0.8 

0  2 

None. 

None. 

98.9 

0.8 

0.3 

99.6 

0.3 

0.1 

None. 

None. 

99.2 

0.4 

0.4 

None. 

None. 

99.0 

0.4 

0.6 

None. 

None. 

98.1 

1.4 

0.5 

None. 

None. 

93 . 5 

5  4 

^  -j^ 

None. 

None. 

99!3 

o!5 

0.2 

None. 

None. 

97.70 

1.70 

0.60 

None. 

None. 

97.5 

1.9 

fli.S 

92.3 

— 7 

None. 

None 

85.0 

—15 

'.0— 

None. 

None. 

91.7 

2.3 

6.0 

None. 

None. 

89.6 

1.3 

9.1 

None. 

None. 

92.2 

0.9 

6.9 

None. 

None. 

90.2 

—9 

.8— 

83.0 

10.8 

6.2 

None. 

None. 

79.4 

8.7 

11.9 

None. 

1-5,000 

81.2 

9.8 

9.0 

83.4 

1.5 

15.1 

None. 

None. 

81.2 

2.2 

16.6 

None. 

None. 

82.3 

1.8 

15.9 

87.1 

0.6 

12.3 

None. 

None. 

86.1 

Trace. 

13.9 

None. 

None. 

88.1 

0.1 

11.9 

None. 

None. 

84.6 

0.4 

15.0 

None. 

None. 

86.5 

0.3 

13.2 

62.7 

—37 

.  3 — 

None. 

None. 

49.9 

6.0 

44.1 

None. 

None. 

32.6 

.17.8 

49.6 

None. 

None. 

48.4 

—51 

.6— 

95.7 

3.3 

1.0 

None. 

None. 

77.1 

17.1 

5.8 

1-2,000 

1 

None. 
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MP:THOr)S  USED  IN  SEED  TESTING 

The  methods  used  in  testing  seeds  for  purity  are  essentially  the 
same  as  those  employed  in  the  Seed  Laboratory  of  the  United  States 
Department  of  Agricultuie  and  other  well  equipped  laboratories. 
The  greater  part  of  our  collection  of  seeds  was  furnished  by  the 
Government  Seed  Laboratory  and  our  apparatus  is  of  the  same  make 
and  design,  and  includes  a  blower  or  air  blast  separator,  seed  mixer, 
analytical  balances,  necessary  lenses  and  other  minor  instruments. 

After  the  samples  of  seeds  have  been  received  in  the  laboratory, 
they  are  given  a  number  and  separately  examined.  The  official 
samples  collected  by  special  agents  are  received  in  special  seed 
envelopes  and  those  samples  ^^'hich  are  sent  in  by  dealers  or  seedsmen 
located  in  the  State  are  placed  in  envelopes  for  this  purpose  and 
properly  labeled  and  numbered.  Each  sample  is  thoroughly  mixed 
and  sub-divided  until  the  amount  necessary  for  a  test  is  obtained. 
A  mixture  of  seeds  cannot  be  uniformly  mixed  in  the  same  manner 
as  can  material  resembling  flour,  meal  or  mixed  feeds,  for  the 
reason  that  heavier  and  smaller  seeds  have  a  tendency  to  separate 
from  the  lighter  and  larger  ones,  and,  therefore,  the  portion  of  the 
sample  to  be  tested  must  be  secured  in  a  manner  to  overcome  this 
tendency  of  the  seeds  to  become  segregated  and  improperly  mixed. 
A  mixing  and  dividing  apparatus  is,  therefore,  used  to  obtain  the 
proper  results.  It  consists  of  a  revolving  funnel  shaped  hopper  into 
which  the  whole  sample  is  placed  and  by  means  of  a  set  screw  and 
disc  to  regulate  the  delivery  of  the  seed,  by  revolving  the  hopper  with 
the  rotating  crank,  the  sample  is  thoroughly  and  accurately  mixed 
and  delivered  equally  divided  tlirough  V  shaped  delivery  tubes  into 
two  receptacles.  In  this  manner  the  sample  is  sub-divided  until  the 
required  amount  is  secured  which  varies  with  the  size  and  weight 
of  the  seeds  under  examination  from  1  to  30  grams.  This  amount  is 
carefully  weighed  on  an  analytical  balance,  all  weights  being  re- 
corded to  the  fourth  decimal  part  of  a  gram. 

The  weighed  portion  of  the  sample  is  then  separated  into  pure 
seed,  foreign  seed  and  inert  matter  by  the  aid  of  the  eye  or  lenses  and 
occasionally  assisted  by  means  of  various  sized  sieves,  as  the  case 
demands.  In  the  case  of  small  seeds  where  light  chaffy  material 
is  present,  and  especially  in  the  case  of  grasses,  which  contain  cliaff, 
pieces  of  stems,  leaves  and  other  foreign  material,  a  preliminary 
separation  is  made  which  is  effected  by  means  of  an  electric  blower. 
This  apparatus  consists  of  a  long  glass  tube,  one  end  being  bent  at 
right  angles,  the  other  end  being  covered  by  a  fine  meshed  cloth,  an 
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air  blast  and  a  receiving  jar.  The  weighed  portion  of  the  sample 
is  placed  in  the  glass  tube  resting  on  the  cloth  in  one  end,  this  end 
being  inserted  in  the  blast  pipe  and  the  other  in  the  receiving  jar. 
The  air  blast  is  turned  on  and  the  light  chaffy  and  inert  material  is 
blown  over  into  the  receiving  jar,  the  heavier  portion  of  the  sample 
remaining  in  the  tube.  The  final  separation  is  made  by  placing  the 
divided  portion  thus  obtained  on  a  white  paper-covered  table,  es- 
pecially made  for  this  purpose,  and  by  means  of  the  eye  and  lenses 
separated  into  pure  seed,  foreign  seed  and  inert  matter  as  in  the 
case  of  samples  which  do  not  require  the  preliminary  air  blast  sep- 
aration. These  portions  are  weighed  and  the  percentage  of  each 
estimated. 

If  the  presence  of  dodder  or  Canada  thistle  is  noted  or  suspected 
the  complete  sample  is  examined  and  the  proportionate  number  of 
these  seeds  to  the  whole  number  of  seeds  is  estimated. 

Pure  Seed: — Consists  of  the  seeds  under  examination  only.  If  for 
example,  red  clover  is  being  tested  for  purity,  the  percentage  of  "pure 
seed"  represents  the  amount  of  red  clover  seed  present  by  weight 
in  a  given  quantity. 

Foreign  Seed: — Includes  the  amount  of  all  other  seeds  present 
which  differ  from  the  kind  of  seed  under  examination. 

Inert  Matter: — Includes  all  materials  other  than  pure  and  foreign 
seeds,  such  as  less  than  half  parts  of  seeds,  broken  stems,  dirt  or 
any  other  foreign  material. 

Keports  of  the  results  obtained,  together  with  other  information 
concerning  each  sample,  are  made  to  the  Secretary  of  Agriculture, 
to  dealers  from  whom  the  samples  were  secured  and  to  the  seedsmen 
or  growers  where  known. 

OFFICIAL  SEED  SAMPLES  OBTAINED  BY  SPECIAL  AGENTS 

Special  Agents  of  the  Department  secured  202  samples  of  seeds 
from  dealers  in  the  State  and  after  placing  them  in  envelopes  for 
this  purpose  sent  them  to  the  Laboratory  to  be  tested  for  purity. 
Owing  to  the  large  number  of  special  samples  being  sent  in  for 
examination,  and  to  our  being  uncertain  as  to  how  much  of  this 
work  would  be  required,  and  because  of  the  fact  that  the  work  being 
new  and  the  force  of  assistance  small,  it  was  not  deemed  advisable, 
during  the  first  year  of  the  enforcement  of  the  Seed  Law,  to  collect 
a  large  number  of  official  samples  or  to  employ  more  help.  It  is 
believed  that  the  number  secured  and  tested  will  give  a  fair  idea 
of  the  character  of  seeds  being  sold  in  the  State.  In  every  case  the 
average  results  were  in  excess  of  the  standards  required  by  the  Law, 
and  in  the  majority  of  cases  these  standards  were  considerably 
exceeded. 
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Of  the  73  samples  of  red  clover  examined,  only  4  were  below  the 
standard  of  97  per  cent.  The  highest  test  was  99.9  per  cent,  and 
the  lowest  was  95.4  per  cent.,  the  average  being  98.9  per  cent.  Of  the 
number  of  clover  seed  examined,  22  were  guaranteed  in  most  cases 
in  excess  of  97  per  cent.  Six  of  these  were  found  to  fall  slightly 
below  the  guarantees  but  they  exceeded  the  standard. 

Only  1  crimson  clover  sample  fell  below  the  standard  which  was 
the  lowest  observed,  being  95.8  per  cent,  the  highest  tested  99.6 
per  cent,  and  the  average  was  98.5  per  cent. 

None  of  the  seeds  of  alfalfa  ran  below  the  standard.  Two  of  the 
20  samples  tested  were  guaranteed.  The  highest  test  was  99.9  per 
cent,  in  4  samples,  the  lowest  was  98.0  per  cent,  the  average  being 
99.6  per  cent. 

Of  tlie  33  timothy  grass  samples,  all  but  one,  the  lowest  test  being 
96.5  per  cent.  Avere  above,  and  in  most  cases,  exceed  the  standard. 
The  highest  test  was  99.7  per  cent,  and  the  average  was  99.1  per 
cent.    Five  samples  VN^ere  guaranteed  and  all  but  one  sustained. 

The  few  samples  of  barley,  wheat  and  oats  received,  were  found 
to  test  above  the  requirements  of  the  law.  The  barley  averaged  98.3 
per  cent,  the  buckwheat  averaged  99.3  per  cent,  and  the  oats  98.8 
per  cent. 

The  number  of  alsike  clover  samples  tested  was  30  and  of  these 
4  were  below  the  standard  of  95  per  cent.  Four  samples  were 
guaranteed,  all  of  which  did  not  meet  the  guarantees,  although  they 
exceeded  the  standard.  The  higliest  test  was  98.4  per  cent.,  the 
lowest  89.1  per  cent,  the  average  being  96.5  per  cent. 

Three  samples  of  perennial  rye  grass  were  examined,  2  of  which 
fell  below  the  standard.    The  average  test  being  95.9  per  cent. 

Six  samples  of  German  millet  and  3  samples  of  Hungarian  millet 
were'  tested,  the  results  obtained  showed  the  standards  for  millet 
to  be  exceeded.  The  average  for  the  former  was  found  to  be  98.1 
per  cent,  and  in  the  latter  case  the  average  test  was  97.5  per  cent. 

In  the  case  of  white  clover,  red  top  grass,  orchard  grass,  Kentucky 
blue  grass,  only  a  few  samples  were  secured  and  in  all  cases  the 
average  test  met  the  standards  for  purity.  In  the  case  of  orchard 
grass,  however,  3  out  of  the  6  samples  received  fell  below  the  75  per 
cent.  pure. 

Dodder  and  Canada  thistle  were  found  present  in  8  samples  and 
in  these  cases  the  number  did  not  exceed  the  number  permitted  of 
1  seed  in  3,000. 

In  the  following  Table  (No.  II j  Avill  be  found  the  results  of  the 
official  samples  of  seeds  collected  by  special  agents.  They  have  been 
arranged  in  the  order  in  which  they  are  named  in  the  Law  and  show 
the  percentage  of  pure  seed,  foreign  seed,  inert  matter  and  the 
condition  in  respect  to  their  freedom  from  dodder  and  Canada  thistle. 
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Where  two  or  more  samples  of  tlie  same  kind  of  seed  were  tested 
an  average  of  their  purity  has  been  made.  The  names  and  addresses 
of  the  growers  or  seedsmen,  where  known,  and  the  names  and  ad- 
dresses of  the  dealers  from  whom  the  samples  were  secured,  are 
also  included  in  alphabetical  order  for  each  kind  of  seed. 

Table  No.  Ill  shows  the  number  of  each  kind  of  seed  tested  with 
the  standard  of  purity  and  the  average  results  obtained. 

Table  No.  IV  shows  the  number  of  times  foreign  seeds  occurred 
in  the  official  samples  examined,  together  with  their  scientific  and 
common  names. 


23 


■m 


■jappop  JO  spaas 


•jajlBtn  jjaui 


■paas  nSiejoj 


•paajnEJEno 


^     ^cjdddddo'oodo     <6  <^  si  d  S  d  <z>     oo  oooouooooo 


C>00000       ciocJOOOr-i       OO  <pOO^OOO,-fOrH 


24 


■an 

-siqj  BpBnBQ  JO  spaag 


■jappop  JO  spoag 


a 

O- 

O 


Q 

H 

O 
H 

O 

o 

02 

Cm 

o 

H 
cc 
H 
Eh 

O 

>J 
P 

02 

H 


■jajjEca  jaani 


■paas  nSiajOji 


"paojnBJCtio 


■pnno^j 


o 

Li 


sa 


CM 


a 
2; 


•joqianii  s.^sAicuy 


(-J  M  to  ^ 
o  o  <s 


OOoOOOOOOOr-l'-HOOOOi-^O  (Ui-O 


OOtHOCjoOOOCs 


^oujt^O'iDua'^t-i-it-T-ic^ccintMcoc^cai-t 


loioir-M'THooifoooecii-i 


■  •  : 
.  .  ■ 

Cj  .  .  • 

:  ^ooc^  ^  '•  '■ 

 Oo  • 

 inia  ■ 

•o  ^ 

c>    -    *    •  • 

.  .  .  .o 
•    -    ■    • lO 

I     •  OJ       ^    •     ■     •  - 

 oo  oo  • 

 ai  • 

■  cji 

■  03  CTi 

<Ji  •  •  ■  • 
m    •    ■    -  • 

•  ■    ■    •  oi 

•  •     •     ■  OS 

1)25 
Z  . 

-do 
O  a 

o 


14  ^ 


5)  a  2 


■J  oj  .  :j  -  - 
-O  o  o  . 

r  -  ■  ."^Vbo- 

(U  c;  «  £C  W  oj 

3-0  c  a 

-  c  s  c;  o  o  , - 

«  W  d  a  ^ 

-■     D. .  c:  =  - 


a  I 

o  I 


.S.S|  a 
=3  n  <5  o  >, 

r^,        tfl  O  t-' 


n  n 
o  o 

bti  bJ} 

.3 


p  o 


S  t»  6 

^  Cj  W 
H  4J  .111 
M  (J 

mam 


CJ  = 

c!  ^  6  o  « 

P5  ojCO  P 

to  . 

^  Lj  tl 

0^  o  S  S^- 

^  CI  ^  ^ 

M^p5 


>-.  r"  CJ  I— ( 
^  Cj  ^  4-J 


U     ■  3 

0;  «  t,^ 


000 

.  .  a; 

as  c3 

1>  tc 

OP  p 

35s 

6 


-Co 

Ht  Cj 
Qj  CJ 


o 

caCM  -  -Cm 

tJ  t~<  ^ 
O  P  K  yi  P 


e=5 


'E  cd    "  o  »  cJ  a' S 

JSKasa^ss-pgi^  - 

00 


o  -tl  , 
LS.2  Sr 


o  -  o  J; 
TU  00  'H 

QJ-O  w 

Jo — o     r5:>H'^SI^  .C3  03  r 

^r_— _-r_J^       UO      ^  0,aS  5  3  CJ^  o 


«M  OjjS  3  3  OJ  S  o 


CJ  CJ  . 

WW 


5  |v,    -a  fc,  =<i 

■Htj  a  OS'S  g  k'^'-    „  ,  


000 
a  a  a  o 


1-5  MOiPj  .     PI-"    .  • 


a"aa"ag  aa§  ga 

.33    .33    ,333 —'33 

T'C'o  ''Sa  TfO'Sacja'-o 

.ojcj  -  cjcj  -  ajajcsgccj 


1-5 


3  -m-* 


*  2  S  c;  ctit>; 

.  C  P^  Jsl"^ 
-  Oj  O  p 


:  .  :h 

tM  .H  .  .-  : 
.  :  otH><|,- 

ZZo«o"m  -  'rt  . 

ss^^wd-sses 

3  3  .d    -a^*^  djH 

O  O      1^      C  CJ 

§^CC  CJ  Jl^  CJ  cjOJ  o 

!»;».h5  B,S  c  ag'g 

X  m  S  ^  m  CJ 

•M  is  «  K  K  t»  l»> 

HH  Si''^  t-.fe  >'i--ciZ 

cjcj.t;r-i^c--SS"' 

■'^'^  a  2  B  =  a  e  2^ 

3  a    <(1  3  3  a 

'3  a  ^  p  'rS  '3  a 

CJ  cJ  p  J-  Cj  Cj 


O  O  ip 


25 


CO  «  eo"^  <M 
o  o    <s  o  c> 


OO  iH  r-t       tH  C<I 
C<j  O  rH  C>  1-1  O  O 


I  I, 


r-l       (M       CO  CI  lO  MlfiCOrH 


S  CO 


CD  CO  CO       OO  urS    j  t-COrH 
OOO       O  I-!       T-irHi-H  O 


CO  CV]  Tt<  CD  Ci5 
1-5  O  O  O       O  O 


Oi  C>1  CC  C>  CO 


OO  CD  t-  D-        Cvl  O 


I^- Oi  OO  O  U3  OS  CO  lO       C~  CO  in  O;  OO  LC5  e£5  lO  oo  Ol 


•    •  =3 

-  -  tfl 

fcj  (-1  — ' 
o  o  a 

(O  '0-3 


ai-l  . 
^  -  .§  r  = 

-  C3 

Jo o  g?  s 

M  ^     -3  i5 

2  =  .•?, 
—  —  "    3  o  o  t(  =5  J 
f-s  «^  *-1 


o 

at  ,  f 


J?  a 


:tHtH  : 

.  .  ; 

-o"o'  ; 

: 

c3  W  !td  ■ 

w  3  3  : 
rod  ■ 

—  '. 

CD  5  : 

CD  S  . 

: 

^  <u  S  ■ 

s  °  □  ■ 


S  . 


IP 

5  s « 


^  a  a  o 
'   <  i;  H 

c  a  3 
=■ 

■  a  a 


■  CO  .2;  ^  >  :S 


.  g 


if »    a  m  o  g 


6  Si- 


-o 


t;  s  H  M 

WOJ  J. 


.0 


-  f-i 


-l^z  :  :6i 


•  :  o  aJ  :  a  M 
:   et!  .  3  h 

•  -    i/i  ■  -c 


ci:r'  o  a-  o  -cQ 


.  .  M  :  n  Z  a  c'  o 

■  0^  c:  o  ^       ^  r  , 


m  c;  >i 


W3 


•cj  0-!;^'°  =bi  j< 


-So'-'  .  <! 

i-^aSiii^ss;  ^ 


o  g'g    S  .  ^  .'So 
olg 


as; 


:^-a;laa;§.^i|^-^K^§Ss 
3a.^lllzl^^8«Ed^SiiS 


•°  5 
S  'C 


^•^■S|a 

?  o 


a^§  . . 

■  OJ   :  -   ■  o  O 

•  o .  •  •  .a  a 


-  ■  o  o  • 
5  :oo  . 

•00      M  to 

?  S  S  a  -  o 
e5.9.S  ait 


ZZZZZ 


o  o  o  o  ^ 


SZlSK 


;s  6  o 


D5  ^  J; 


2  a-?-? 


o  . 

aim 


U    Q,.  o 


•52^3^  --a  0- 
ffipQOOKB  £ 


rt  rt  c3 
.-  :  rsaititi 

o  o  o  a  a  3 

'O'O'a  ... 

<u  0;  0;   •  •  • 

4;  Oj  cj  O  O  O 

1  flJ 

1  ^     ^i;  to  !/:  M 

t^'  t/j  «j  o  a> 
^  ^ 

o  c  o  o  o 

t-.  li-- 

O  0*  Oj  <1>  o  o 

c  2  c  c:  c  1:: 


<l<!<j  <!<!<!<!<<<! 


T-H  rH  I-H  T-(  ^  t-H  1^^  i-l 


CO 

<) 
K 
O 

>^ 
K 

O 


:5 

-  c3 

o 

«  ¥ 


£Z 


<;<! 


26 


-siqj  -EpBUBQ  JO  speag 


•jsppop  JO  spaag 


•JOJJBtU  JJOUJ 


■paes  uSiejoj; 


3 
PL, 


■poejnBJBtio 


am 


s 


•putlog 


-'coTt'oooooaoacvaocicocioioiAcOi— iw^M*i-H 

OoOOOOr-loOOOOOOOoeirH 


OOi— IOOi_  OOOt-^OO 


OOT-(OOOrHOOOoO<SOOOOi— 1        i-H  Ot— 'i— lOOOOOOOlOO  O 


»c:)OOixi-^coLO"*tfimjLrtc<i 


t;     ^  ?  m 


c  t3  ^  o  o  . . 
^  i>     r1  r  ^  jq  =^ 


<3J  -M 

o  ^ 

cut' 
,2 

C5  o 


be  .  33  c3 
a>  72  ^  -2  oj 

u   ,       .  t>>PP 


W       P-  "t/, 


•Si        7}  ^ 

05 


go'- 


S  C  C  O) 

^  o  Id. 


•  O  GJ 
IJDO  g 

.st;.§ 


5  T" 


0) 


[13 

^  ^  S  b^'P^  o"  o  P3 


-~     p  o  „  a,— M  ow  . 


o  o  o  .  •   -  -  . 


-5" 


■^5 


:  - 

O  c  ^ 


O  O  O--  r^' 

73  fO  'O  s  ;;r  ^ 
Qj  o  a-  CQ  P-i  C 

O  OJ  (U 

uimm  -  - 

.2.S,S85c 

4j 

4-  4--  H3  « 
W  M  K  OJ  ?^ 

^  ^  ^  t>, 
O  O  C>  o 

^  > 


'ft  «i 

o  o 


^  •  a  c  a  S  ! 

5r  4-<  4--  -1-   R  4 


Z2: 

a 

0^  C/  & 


o  a  o 
'S  ^ 


An  P 


-PPPt 


o  a 

^  e: 

o  o 

a  a 

a  a 


<J  ^  <j  <;<<  <l)  <j  <j  <J  ^  <^  <j  <{  <|J       <J  <<^<J<,4^^^^^^^^ 


^      ^  ^  ^  2     ^  "-^ 


dcqw"  dddd  dddd        d  c^>-h  =4P-i        c-i     ri  t-^  cc  Tf     ,-i  ~.  ^  o  .h  c-i  ra     to  ^  rn 


28 


•oil 

-siq}  upBaBO  JO  spaag 


•jappop  JO  spaas 


■ja:Hi3in  jjanj 


•paas  nSiajOii 


■paajnBJBnf) 


•pnnoj 


KM 


12; 


05  05  t-  CO 
O  iH  O  O 


20  a 


C2  l-<  1^  ;j 

Issa 


pq  OS  o  o 

O       CO  rH 


'T^  CO  r 
O  O  O  r 


iH  GO  t— 
1-1  Cvj  C^j 


CIC-COOMC-  CO 
O  O       CO  M  O  r-4 


C—  O  CO 

m  o>  ^ 


H  CO  C-  CD  O 


CO  T!^ 
cd  o  •-! 

^  a;  . 
M  ^  • 
oj  o 
-feO 

S  ^ 


c  c  a  a 
e  ji  p:  ^ 
0000 
c  a  a  a 
iJ 

a  a  o  c 


H 
M 

;^ 
z 

H 
K 
H 
Cm 


o  00 

o  « 

1=  S  ? 

°  S  3; 


CO 

3  . 


5o| 


tr-  0  ^ 


5sa-=" 

o  .5  «  rg 

hi  rt  gj       to  O 

"  g  oca  go 
n       ,  - 

a  a;^ 

.2  C  C  a,  c 

1^-5  o 


COCO  CD 

o  l-^  C) 


CO  -rfH  10 
tH  CO  O 


CO  OS 


J-  C3  w 
CO  S, 

M  a- 

a  s;m 


5^ 


6o.g|  "pq 


c  a  CSS 


rt^O 


ot;M  to 

■a  t-, 
o 

:z 


■r*  ^  ^  •t-' 


H 


z 

S 
o 
o 
z 


^  ; , 


^■3 


•0,2; 
w  S 

GJ    •  o 

WPP 


29 


OLCStfatOOOl— losio 
THr-4<:jr-HrHOiHOrH 


Lf5  O  t— 

00  i-i  oi 


t-  irs  -rt*  to  CQ 
t}<  cvp  c£> 

rH  C-J  M  i-l  T-H 


in  o  "^f  in i-c 

O  i-l  1-1  iH  tH  T-i 


OO  to       CTl  CO  O 


c3  . 


-2 

M  C  P 

a  «3 

do* 
a 

0)  (D  o 


.  QJ  -  C 
•J    •  P 

:  :  .^.tn  _ 

3  5  a  2  f  a 
■  rat' 


53^  t,  2  «  . 

^  -an  •  ^ 


•s  :  :  :  it^^H 


O 


o 
1-1 
o 

H 
H 

S 


o  o  5 

'.SS  6 

r  :ca 
o  o 


ggm  goo 


9  SO 


CQ2 


o  r=«i 

tfl  a; 
01  « 


-d  c 


-,  !d.-. 


O  'iJ 


5m 


03  "r; 


m 
m 

« 

o 
p 


.  .o 

61)  a  ,  '• 
S  ^  ^  •  a 


.  o 

aO 


o  at 
Q  at 


O;  O 


5h 


CC  OJ  l-S  Z  M  1-5 


« 
o 

p 

K 

ra 

o 
M 
o 


ID  b£  be  -o  ^ 

JOO  _Og 

r  r  r'g'O  a 
3  o  o  5 

3  a  fl  t>  Q 
:>  o  o  oj  -r-  o 

t::  t:; 

o 

_)  +J  -l-J       5!  hp, 

:j  a>  D  ^  ' 


CO 

« 

H 


o 
p 

H 


3       OO  t-  O 


30 

TABLE  III— AVERAGE  PURITY  OF  OFFICIAL  SAMPLES. 
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